Humans are unique in the animal world in the extent to which we have the potential to affect our own biological evolution through culturally mediated behavioural variation. However, there is scant clear evidence of the phenomenon. Here, I estimate genetic diversity for every county in the US by merging demographic data from the 2010 US Census with genomic reference populations and show that genetic diversity is predicted by cultural variation as reflected by the 2016 Presidential Election. Remarkably, the 2016 Election alone explains 18% of US county-level variation in genetic diversity, with diversity decreasing as Trump support increases. When state level variation is included in the model, 71% of variation is explained. Within states, genetic segregation increases with cultural segregation. I then tested whether the observed genetic patterns might be explained by culture acting on race and ethnicity and found that genetic diversity tends to increase with racial and ethnic diversity, and that the 2016 Election is an even better predictor of the US landscape of ethnic diversity. Finally, I measured patterns of ethnic assortative mating nationwide from the Census data, and found that ethnic assortment is primarily explained by the proportion of minorities in each county, and that the most diverse counties are the most assortative. Overall, regional variation in cultural tolerance appears to be structuring biological diversity on a massive scale. Also, assortative mating is maintaining ethnic and genetic diversity within the most diverse and tolerant areas. Culture is a primary driver of biological evolution across the US.
INTRODUCTION
Two of the major outstanding questions in the study of human evolution are 1) what is the extent and trajectory of our on going evolution, and 2) to what extent is culture influencing the course of our evolution? Both of these questions have been largely neglected or even actively avoided by the research community in favour of a focus on our past history of evolution. Indeed, most genetics studies of human evolution using employ a sampling strategy designed to capture the diversity present several generations ago, no matter the diversity that exists today. For example, to investigate the population history of Great Britain, the British Isles Project sampled people from across the island for which all four grandparents were born within 60km of each other in the local area [1, 2] . This strategy likely captured British diversity from several generations, however because the sampling criteria describe very few people today it will not capture current diversity. Similar sampling strategies have been employed in almost all surveys of human genetic diversity. Researchers typically include only people who have all four grandparents of the researcher's desired ethnic group no matter the actual ethnic and demographic mix of region ([e.g. 3, 4] ). For this reason, and though it is seldom acknowledged, very little is known about the actual current distribution of human genetic diversity ([for an exception see 5]). In most parts of the world, the current distribution of human genetic diversity is likely to reflect the layered and complex histories of migrations into the area, as well as the extent to which ethnic divisions are preserved through assortative mating [6, 7] . Human cultures vary in how open they are to outsiders, and also in rates of acculturation (the process of adopting the practices and beliefs of the local population after migration), and these parameters are known to affect both migration itself and the rate of cultural homogenisation [8] . If there is genetic structure between ethnic or cultural groups, these cultural phenomena are expected to also variably affect regional genetic diversity. It may very well be the case that cultural variation is a primary driver of the current distribution of genetic diversity.
Gene-culture coevolution is the idea that both allele frequencies and culturally mediated behavioural variation can influence change in each other and therefore evolve in concert [9] [10] [11] .
Classic examples include cultures that practice cattle herding being associated with increased frequency of the allele associated with the ability to digest milk sugar throughout adulthood (lactase persistence) [12] , and cultures that practice cereal agriculture being associated with greater copy numbers of a gene that promotes the ability to digest dietary starch [13] . It has also recently been shown that the Bajou people of Southeast Asia who practice a unique form of fishing through breath hold diving also have increased frequencies of genes associated with large spleens that act as a reservoir of oxygenated red blood cells [14] . These examples involve a feedback mechanism where the cultural behaviour selects for the increase in a specific gene variant that in turn better enables the cultural behaviour [10] , and the effects are therefore localised to specific sites in the genome. It is also possible for culturally mediated behavioural variation to affect allele frequencies across the entirety of the genome if the cultural variation promotes or inhibits the association of people from a wider or narrower range of human diversity. The amount of genomic diversity across the human species range has been explained geographically, with genetic diversity decreasing with increasing distance from East Africa [15] [16] [17] . This loss of genetic diversity is also associated with a corresponding loss of phenotypic diversity [18] [19] [20] . The reduction in genetic and phenotypic diversity is thought to be a consequence of the reduction in population size due to the serial founder effect as anatomically modern peoples spread out of Africa in the late Pleistocene [17, 18] . These studies describe how ancient evolutionary forces affected the landscape of genetic and phenotypic diversity that existed prior to the modern era. However, mass migration associated with e.g. colonialism, slavery, and differential population expansion has largely erased the association between geography and diversity that once existed. It is possible that cultural variation is now a primary driver of regional variation in genetic diversity. There is tremendous variation between cultures in the extent to which they are open or closed to diversity of all kinds [21] . The cultural niche hypothesis predicts that cultural endogamy should decrease genetic diversity and exogamy should increase it.
The 2016 US Presidential Election offers the opportunity to test the cultural niche hypothesis on a massive scale. US election results are known to reflect regional cultural variation, though the cultural variables being reflected are often particular to each election [22, 23] . There is evidence for regional variation in tolerance for diversity within the US [24] . Because Donald Trump largely ran on a platform of cultural and national insularity, with key campaign promises being to wall off the US southern border, and to ban Muslims from entering the country [25] , it is expected that the 2016 US Election results capture regional variation in tolerance for diversity. Indeed, support for Trump is thought to coincide with pervasive racism [26] . Thus, though there is undoubtedly variation among individuals in their reasons for supporting a particular political candidate, regional variation in support for Donald Trump should capture regional variation in cultural tolerance of diversity to a large degree. The cultural niche hypothesis then predicts that greater regional support for Trump will correspond to regions with reduced genetic diversity. Exit polling following the 2016 election found that racial and ethnic minorities overwhelmingly preferred Hillary Clinton [27] , and this is supported by post-election analysis which shows race to be a primary predictor of regional election results [28] . If ethnic diversity is associated with increased genetic diversity, and is geographically structured, the cultural niche hypothesis is likely to be supported. I test this with a study design that incorporates almost the entire current population of the United States (322,649,933 people).
RESULTS AND DISCUSSION
The US Census is taken every 10 years and records demographic data including racial and ethnic affiliation for every individual in the US regardless of legal status. These data make it possible to estimate genetic diversity for each US county, by calculating county level allele frequencies as the mean allele frequency of genetic reference samples for each reported US Census ethnic category, weighted by the demographic proportion of each ethnic group in the county. I used data available from the 1000 Genomes and Human Genome Diversity Projects [3, 4, 29] to represent the allele frequency variation for each of the US Census ethnic categories of Hispanic or non-Hispanic 'white', 'African American', 'Asian', 'Native American', or 'Pacific Islander'. Allele frequencies were estimated for each county for an unbiased [29] and unlinked panel of 46,155 single nucleotide polymorphisms (SNPs) from which genetic diversity (H e ) was calculated as the mean expected heterozygosity [30] (see methods).
I used election data from the MIT Election Data + Science lab [31] , which provides countylevel results from the 2016 Presidential election for 3,113 counties (or their equivalents). This represents the entirety of the US with the exception of Alaska (for which county level reporting is not available). I compared these data to the estimates of county level genetic diversity. The data are summarised in Table 1 . The distribution of county-level voting is skewed towards Trump (Supporting information, Figure S1 ). Trump won 84% of counties (2,623 to 488) but remarkably Figure S2 ).
There are also a small minority of counties in the left tail in the direction of the diversity of the Native American reference.
US genetic diversity increases with ethnic diversity.
I next explored the relationship between demography and genetic diversity. There is clear geographic structuring of ethnicity in the US, with African Americans clustered in the East and throughout the Old South, Hispanic Americans clustered in the Southwest, Florida, and Eastern cities, Asian Americans largely dotted throughout the major population centres, Native Americans in pockets of the West and Southwest, and Pacific Islanders largely restricted to Hawaii (Figure 1) .
The relationship between county demography and genetic diversity was investigated by plotting the empirical expectation of genetic diversity for two-way demographic mixes of each of the minority US Census ethnic groups and the majority European Americans (see methods). Genetic diversity is maximised at intermediate ratios of the minority group and European Americans for each ethnic group except African Americans, for which genetic diversity continues to increase until the population is entirely African American (Figure 2) . Each US county was plotted according to their respective proportions of minority ethnicities relative to European Americans and their genetic diversities. For most counties greater genetic diversity is associated with demographics incorporating a greater proportion of minority ethnic groups. The counties with the highest genetic diversity are predominantly African American, while the counties with the lowest genetic diversity are predominantly Native American.
As support for Donald Trump increases genetic diversity decreases.
As expected from the cultural niche hypothesis, counties that voted for Trump have lower average genetic diversity than counties that voted for Clinton (0.222 to 0.234) ( Table 1) . A plot of county-level Trump vote percentage versus genetic diversity shows that as Trump voting increases genetic diversity decreases (Supporting information, Figure S3 ). Linear regression found that Trump vote percentage explains 18% of county-level genetic diversity nationwide (F 1,3109 =689.1, adj. R 2 =0.181, p<2.2e-16, AIC=8751.5), and that a 10% increase in Trump voting is associated with a 0.3% decrease in genetic diversity. The magnitude of this relationship is remarkable given the small range of variation of genetic diversity nationwide (18.8% to 26.7%). These findings indeed suggest that as cultural tolerance increases so does genetic diversity.
The landscapes of cultural and genetic diversity were further explored by plotting the maps of each. Counties of high genetic diversity are clustered primarily in the Cotton Belt of the Old South [32] (Figure 3a) in counties with high proportions of African Americans (Figure 2) , reflecting America's legacy of slavery. Secondary pockets of high genetic diversity correspond to America's older Eastern cities. Areas with the lowest genetic diversity are found in Western and Southwestern counties where Native Americans are in high proportion. These findings broadly agree with the landscape of genetic diversity inferred from 23andMe customers [5] . The landscape of cultural tolerance of diversity as reflected in Trump voting percentage largely mirrors the landscape of genetic diversity with blue (Clinton) areas of the map corresponding to the high genetic diversity areas of the Old South and the Eastern cities, however there are some apparent discrepancies in counties in Western states that show preference for Clinton but not particularly high genetic diversity (Figure 3b ). There is known to be state-level cultural variation in the US [33] , and there is also state-level variation in ethnic diversity. It is possible that cultural variation in tolerance of diversity affects regional patterns of genetic diversity according to the state-level diversity environment. To test for this I created a linear model to predict genetic diversity from voting patterns incorporating state-level variation. This model explains 71% of variation in genetic diversity nationwide (F 50,3060 =151.6, adj. R 2 =0.708, p<2.2e-16, AIC=5595.2), and has far greater predictive power than a model that considers state environment alone (F 49, 3063 =79.8, adj. R 2 =0.554, p<2.2e-16, AIC=6925.3). The predicted landscape of genetic diversity from this model shows remarkable concordance with actual genetic diversity, with the primary exceptions being the counties with majority Native American ethnicities (Figure 3c,d) .
The most culturally divided states are also the most genetically divided.
These findings indicate that counties that voted for Trump tend to have lower genetic diversity than counties that voted for Clinton no matter the overall level of diversity of the state. To further explore this I plotted the mean genetic diversities for counties won by either Trump or Clinton for each state (Figure 4a Blaine is the home of a major ski resort and consequently median home prices that are more than double the state average. Similarly, Trump won all of Wyoming's 23 counties except Teton County, which is far more expensive than the rest of the state and contains the exclusive Jackson Hole ski area. American populations with university level education have been found to be more culturally tolerant [24] , and education may explain the cultural division between the wealthy areas and university towns in these states. Trump lost 27 of Texas's 254 counties, all of which are ethnically diverse but with the predominant minority group being Hispanic Americans. The lack of separation in genetic diversity despite the cultural division is explained by Hispanic Americans having similar genetic diversity to European Americans.
The 2016 Election is a better predictor of ethnic diversity than genetic diversity.
As predicted, US genetic diversity is lower in culturally less tolerant areas, suggesting that cultural variation can impact biological diversity on a massive scale. However, because genetic diversity is not readily apparent or recognised by people it is unlikely that the mechanism driving the pattern is preference related to biological diversity per se. The Trump campaign's rhetoric targeted ethnic minorities including Hispanic and Muslim populations [25] , and since then Trump has continued to promote division between the majority European Americans and minority groups by invoking classic racist tropes when suggesting that African American and Muslim American US congresswomen go back to the countries from which they came (despite them being Americanborn) [34] . This suggests that the mechanism driving the differentiation of genetic diversity may be relative lack of tolerance of ethnic diversity in communities that are predominantly European American. Because genetic diversity tends to increase as the proportion of minority groups increase (Figure 1) , if communities are structured according to tolerance for ethnic diversity, a by product would be low genetic diversity in predominantly European American communities and greater diversity in more ethnically diverse communities. If so, it is expected that cultural variation will be a better predictor of ethnic diversity than it is of genetic diversity. To test this, I plotted the percentage Trump vote against the percentage of European Americans in each county and found that as Trump voting increases counties tend to get more predominantly European American (Supporting information, Figure S5 ). Linear regression found that Trump voting explains 28% of the variation, and every 10% increase in Trump voting is associated with a 6.7% increase in the percentage of European Americans (F 1,3109 =1192, R 2 =0.28, p<2.2e-16, AIC=26,468.1). When state level variation is included in the model, Trump voting explains 73% of the variation in percentage of European Americans (F 50,3060 =170.8, R 2 =0.73, p<2.2e-16, AIC=23,429.9), and this model does a remarkable job predicting the landscape of ethnic diversity in the US (Figure 5) . Thus, culture does explain slightly more variation in ethnic diversity than genetic diversity suggesting that opposition to ethnic diversity (i.e. racism) may be the causal mechanism driving the pronounced differentiation of genetic diversity across the US.
Population density does not explain the landscape of US genetic diversity.
Because of the tenfold greater population density in counties won by Clinton, it is possible that the landscape of genetic diversity is actually being driven by population density rather than cultural variation per se. To test this, I used linear regression to predict genetic diversity from log 10 population density and found a positive relationship (F 1,3109 =292.2, R 2 =0.086, p<2.2e-16, AIC=9095.0) (Supporting information, Figure S6 ). However, population density explains less of the variation in genetic diversity than does Trump voting percentage (9% versus 18%). I then fit a model that predicts genetic diversity from population density after controlling for state level variation and found that this model performs only marginally better than the model that uses state level variation alone (F 50,3060 =84.9, R 2 =0.574, p<2.2e-16, AIC=6766.1) (Supporting information, Figure S7 ). This is likely because state level variation in population density captures most of the explanatory power of population density variation itself. The five models used to predict US genetic diversity in this study were compared using the Akaike Information Criterion (AIC) ( Table 2 ), and the model that used cultural environment as measured by Trump vote percentage controlled for state was substantially better than each of the other models [35] . These findings suggest that variation in cultural environment, irrespective of population density is indeed influencing the landscape of US genetic diversity.
Patterns of assortative mating suggest ethnic divisions will persist even in diverse and tolerant areas.
The findings presented above strongly suggest that US culture is structuring the landscape of ethnic diversity, which in turn is structuring the landscape of genetic diversity. Because ethnic diversity is geographically structured into communities there is the potential for this diversity to break down through time through intermarriage [8] . The extent to which people tend to mate within or between ethnic groups will thus determine the extent to which current ethnic divisions will persist into the future. The US Census provides information on the number of people in each US county with mixed ethnicity. I used this information to calculate an index of assortative mating (A) that describes the extent to which mating patterns diverged from randomness with respect to ethnicity. Figure S8 ). This pattern could be explained if high levels of ethnic assortative mating require a sufficiently large minority population for there to be a sufficient number of available mates within groups. To test this, I plotted assortative mating against the proportion of minorities for each US County (Figure 6 ). There is a clear nonlinear relationship, with assortative mating rapidly increasing as the minority population becomes less rare, and plateauing at near perfect assortative mating when the minorities reach about 25% of the population. A fourth order polynomial regression found that the proportion of minorities explains 55% of variation in assortative mating index nationwide (F 4,3108 =935.6, R 2 =0.55, p<2.2e-16). Counties where the predominant minority groups are Native American or Asian American show relatively less assortative mating. Hawaii County, Hawaii shows remarkably high ethnic disassortative mating with a mating index of A = -0.43. In this county it is expected that 21% of people would have mixed ethnicity if mating were random, however 30% of the 198,681 people report a mixed background. Overall, ethnic assortative mating predominates throughout the US and this pattern largely depends on the local size of ethnic minority communities, rather than the cultural environment. Assortative mating is thus maintaining ethnic diversity in the most diverse regions of the US. Assortative mating is known theoretically to also maintain genetic and phenotypic diversity [36, 37] . If the observed patterns of assortative mating persist into the future, the current ethnic and genetic landscapes are expected to persist as well.
Broader implications.
This research has found that 1) genetic diversity tends to increase with ethnic diversity, 2) the cultural landscape of tolerance of diversity predicts the landscapes of ethnic and genetic diversity, 3) the most culturally divided states also tend to be the most genetically divided, and 4) assortative mating is maintaining ethnic diversity even in the most culturally tolerant areas. These findings strongly support the cultural niche hypothesis that variation in cultural tolerance for diversity is influencing the landscape of genetic diversity across the US. Racial and ethnic groups in America are socially -rather than biologically -defined [38] . However, there are allele frequency differences between these social groups [39] , and social forces that work on race or ethnicity will have biological effects. Ethnic minorities in the US tend to live in areas that are more culturally tolerant of diversity and this in turn increases the genetic diversity of culturally tolerant areas, and decreases it in culturally intolerant areas. The most genetically diverse areas of the US were found to correspond to the Cotton Belt of the Old South [33] and is explained by high proportions of African Americans in these counties. These counties reflect the legacy of racebased chattel slavery that ended in 1865 and was followed by legally enforced segregation during the Jim Crow era until the Civil Rights act of 1964 [40] . Since then, racism has been a persistent problem in America [26] . This suggests that culture has long been shaping the landscape of US genetic diversity, and that the patterns observed today have deep roots within the American cultural milieu. Remarkably, European Americans who currently live in counties that had high concentrations of slaves in 1860 have been found to be more racist than European Americans from elsewhere in the South [41] . These attitudes might affect migration patterns in two ways that would reinforce the patterns found in this study. First, African Americans in these areas may be dissuaded from moving to areas with a higher proportion of European Americans because their local experience of them is negative. Second, European Americans with these attitudes might migrate towards less diverse areas, thus increasing the cultural and ethnic segregation. Future research should directly test the causative nature of the relationship between cultural and genetic diversity. It is predicted that patterns of migration within the US will track cultural tolerance, with ethnic minorities tending to move to culturally tolerant areas, and culturally intolerant European Americans moving to more homogenous areas.
Surprisingly, assortative mating with respect to ethnicity was not found to be strongly related to cultural tolerance. Instead, the primary predictor of ethnic assortative mating is the proportion of minorities in a county, with assortative mating typically exceeding 90% of mate pairs once minorities reach 25% of the county. This finding has major implications for the maintenance of racial and ethnic divisions within the US [8] , as well as for the maintenance of genetic diversity [36, 37] . As expected, the majority of minorities in the US reside within more culturally tolerant areas, however this cultural tolerance does not appear to extend to mate choice patterns. Race and ethnicity have historically functioned like caste divisions in the US, and these group divisions can still be observed in social interactions [42] . There are extensive inequalities between US racial and ethnic groups in health outcomes, and these are influenced by both unequal social treatment and genetic differences to various degrees [38, 43] . The pattern of assortative mating found here suggests that these differences will persist for two reasons. First, the socially defined groups are being maintained and reinforced most strongly in the most diverse and culturally tolerant areas.
Second, assortative mating will both preserve any allele frequency differences that exist between racial and ethnic groups that are associated with disease, and also bias individual genotypes towards homozygosity making disease phenotypes more likely to be expressed [36, 37] . More broadly, these findings suggest that gene-culture co-evolution is an on going process and that culture is affecting and structuring genomic allele frequencies on a massive scale [9, 10] .
Indeed, cultural variation in the US explains the patterns of genetic diversity of more than 300 million people across a geographic area greater than 9.8 million square kilometres. Most research into human evolution has focused on understanding the past migrations and selective pressures that have shaped human genetic diversity [44] . The eminent geneticist Steve Jones has speculated that human evolution has stopped: "World-wide, all populations are becoming connected and the opportunity for random change is dwindling. History is made in bed, but nowadays the beds are getting closer together. We are mixing into a global mass, and the future is brown" [45] . This study provides strong evidence that this is not the case. Instead, cultural forces are structuring genetic diversity on a massive scale and assortative mating is maintaining diversity despite the great connectivity of peoples. Indeed, culture may be the predominant evolutionary force impacting human biology going forward. 
MATERIALS AND METHODS

US Census demography. The US Census is performed every ten years and provides county level
Genomic reference populations.
A nationwide survey of current US genetic diversity found that genomic ancestry correlates highly with ethnicity as reported in the US Census [5] . As such, I used genetic reference populations to estimate genomic allele frequencies for each of the demographic categories included in the US Census. European American (CEU, N=99), African American (ASW, N=61), Hispanic American (MXL, N=52), and Asian American (CHB + GIH, N=206) references were taken from Phase 3 of the 1000 Genomes Project [4] . African Americans are known to vary regionally in their proportions of African and European admixture. African Americans from the US South generally have the highest amounts of African ancestry while those from the Southwest are known to have relatively more European ancestry [5] . The African American sample used here comes from the American Southwest and is therefore likely to have less African ancestry and therefore less genetic diversity than African Americans from elsewhere in the US. This is conservative relative to the hypotheses being tested here because it will tend to underestimate the genetic diversity of areas with high numbers of African Americans. Hispanics are a genetically diverse ethnicity, with those from Central America having more Native American ancestry and less European ancestry relative to those from the Caribbean [47] . The Mexican Americans in Los Angeles (MXL) sample was chosen alone to represent Hispanic American diversity because the greatest density of Hispanic Americans are located along the US-Mexico border (Figure 1) .
Limiting the Hispanic reference to the MXL is conservative with respect to the hypothesis being tested by potentially underestimating diversity in counties with Hispanic populations derived from the Caribbean. The Han Chinese (CHB) and Gujarati (GIH) were combined to represent the US Asian American population who broadly consist of people from South and East Asia. The Native American (Mayan + Pima + Karitiana, N=37) reference population was taken from the Human Genome Diversity Project (HGDP) samples genotyped with the Axiom Human Origins SNP chip [29] . Finally, the Pacific Islander reference population was a combination of the 1000 Genomes (JPT) and HGDP Japanese samples (N=132). The US Pacific Islander population are predominantly Native Hawaiians for which no genomic reference population is available. The Japanese samples were chosen as the best available substitute as an Island population who are relatively closely related to Polynesians [48] . Although not ideal, error from the use of Japanese as a reference for Pacific Islanders is unlikely to influence the findings, since Pacific Islanders only make up 0.17% of the US population (565,853 people in 2016) (Figure 1) .
Unbiased genomic SNP set. To reliably compare genetic diversity between structured groups it is imperative to use genetic markers for which the discovery was not biased towards any particular population [29] . The Axiom Human Origins SNPs from Panel 13 were discovered by sequencing a Denisovan and San individual [29] , who are both expected to be equally distantly related to all of the reference study populations included in this study [49] , and thus should have equal ascertainment. The complete 1000 Genomes Phase 3 data were downloaded and then filtered to only retain individuals from the reference populations and SNPs from the Axiom Human Origins Panel 13 using PLINK v1.9 [50] . The complete HGDP data were downloaded and filtered similarly.
The phase of the HGDP data was then checked against the 1000 Genomes data using a custom Perl script, and SNPs out of phase were flipped using PLINK v1.9. The two datasets were then merged with PLINK v1.9 and individuals and SNPs with more than 5% missing data were excluded. The final dataset had 587 individuals and 46,154 SNPs with a genotyping rate of 0.971. Genetic diversity. Genetic diversity was estimated for each US county from county-level SNP allele frequencies which were in turn estimated from genomic reference population allele frequencies weighted by the county demography. Reference population allele frequencies were calculated using the PLINK -freq command. The county level frequency (! !"#$ ) of each SNP was calculated as follows,
are the allele frequencies in the European American, African American, Asian American, Native American, Hispanic American, and Pacific Islander reference populations respectively, ! !"#$ , ! !"#$ , ! !"#$% , ! !"# , ! !"#$ , ! !"# , are the county population sizes of European Americans, African Americans, Asian Americans, Native Americans, Hispanic Americans, and Pacific Islanders respectively, and ! !"#$% is the total county population size.
Expected heterozygosity (H e ) was then used as a measure of genetic diversity for each county [30] . Expected heterozygosity describes the probability that an individual from a population is heterozygous for any given locus. Heterozygosity (h) for each SNP for each county was calculated as follows.
Genomic H e for each county was calculated from the individual SNP heterozygosities as follows.
A custom Perl script was used to automate these calculations for every SNP for each US county.
Relationship between genetic diversity and demography.
Theoretical curves describing twoway demographic mixes of European Americans and each minority group were found empirically.
To do so 100 hypothetical counties were constructed for each two-way demographic mix, with the proportion of European Americans ranging from 0 to 1 in 0.01 increments. Genetic diversity (H e ) for each of the 100 hypothetical counties was then calculated as above. These points were then plotted and joined as a curve (Figure 1 ).
Cultural and genetic niche separation. In order to measure the amount of cultural and genetic niche separation within states I created the statistics Q C and Q G respectively. These measures describe the amount of separation within states between counties that were won by Clinton or Trump relative to the total amount of cultural or genetic variation in the state. Both Q C and Q G are expressed in the number of standard deviations separating counties won by either candidate. Q C was computed as follows:
where ! ! !"#$% is the mean vote proportion for Donald Trump in counties that Trump won, ! ! !"#$%&$ is the mean vote proportion for Donald Trump in counties that Clinton won, and ! ! ! is the standard deviation in vote proportion for Donald Trump for all counties in the state. Q G was computed as follows: was calculated as follows:
where ! ! is the frequency of the !th ethnic group in the population. The observed frequency of mixed individuals was calculated as follows:
where ! !"#$% is the number of people classed as having more than one ethnic affiliation in a county, and ! !"#$% is the total number of people in the county. ! was then calculated as follows:
Values of ! near zero indicate approximately random mating with respect to ethnicity. When ! equals one, 100% of mate pairs are assortative with respect to ethnicity, and when ! equals negative one, 100% of mate pairs are disassortative with respect to ethnicity. Values of greater than one or less than negative one are theoretically possible and would either reflect migration into or out of the county, or family structure within the data. These sources of bias are more likely to influence estimates of assortative mating in highly homogenous counties where the expected number of mixed individuals is very low.
Statistical analyses and plots. Statistical analyses were performed as described in the main text using R [51] . Data were plotted using ggplot2 [52] for R. Maps were plotted using urbnmapr [53] and ggplot2 for R. demographics. Thirty-nine states have greater diversity in Clinton counties, five states were entirely won by a single candidate, and only seven states have higher diversity in Trump counties. These are primarily Western states where the majority of the ethnic diversity is Native American. b) The relationship between cultural (Q C ) and genetic (Q G ) niche separation in all states that were not won entirely by one candidate. For most states, cultural separation is greater than genetic separation. The inset shows the same data as a scatter plot. There is a strong positive relationship between cultural and genetic niche separation (F 1,43 =40.7, adj. R 2 =0.47, p=1.03e-07). Figure 6 . The relationship between assortative mating and ethnic demography. The assortative mating index, A, for each US county is plotted against the proportion of minorities. Each county is coloured according to its predominant minority group. The best-fit curve from a fourth order polynomial regression is shown. Proportion of minorities explains 55% of assortative mating nationwide (F 4,3108 =935.6, R 2 =0.55, p<2.2e-16), and assortative mating is maximised once minorities reach ~25% of the population. 
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